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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce a phenomenon 
which has an influence upon the reliability of a 
semiconductor device by making the open width of an 
opening part formed in a first insulating film wider than 
that formed in the second insulating film and making a 
conductive film formed in the inner wall of the opening 
part and a conductive film formed in the bottom part of 
the opening part continue in the boundary. 

SOLUTION: An element separating film 12 is formed in a 
semiconductor substrate 10, and a diffused layer 14 is 
formed in the region of an element. A layer insulating film 
20 comprising an etching stopper film 16 and an 
insulating film 18 is formed in the semiconductor 
substrate 10, and therein a contact hole 22 which 
reaches the semiconductor substrate is perforated. A 
conductive film 24 which functions as a barrier metal is 
formed on the inner wall of the contact hole 22 and the 
layer insulating film 20, and a plug 26 is buried in the 
contact hole 22 in which it is formed. A wiring layer 28 
connected to the plug 26 is formed on the layer insulating 
film 20. 
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UWEBlP«©jS«©HP<Htf^ ffilBWP«fc*»6*/h 
©HR*kKiaM*L<, 

BfrlBMPlfBWjSgB©HtrlBTfifiS«{iBJJl5»®'l4^t-J; 9 
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R*Bfe*WBT*««Lh*-eBBP"r*i:raB>fc % MIB^2 
©iffeSi$IT©1iirf2Sg 1 ©IftfltKtrAyT-^^L-C^RtSr 

2 OlPW^IIi , 
HflfBMP^rt^HfrlBT^S^SIWU^VNj; 51-. 
< t t>ftt1B2B©HPff&*CWH£M«:ff>1BHPttrt 

10 *3V^T, 

^ y ^ «fe |c i 5 JftSff 5 r i: Sr i: -T 6 

©KJteeftsfe. 
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fi&«©w&2r&. 

20 [ft** 9] ffi*£61B«t©¥&{^K©SHft#*fei:: 
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1 0 ] ffi*9l 9 !Effi©¥^#=8§«©®!jt2fife 
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fitBillttttK©!!)*** 1 ©lfiWJI©*W© 1 / 

2 SJLhfc ft* J: 9 KSWS»«ffiK«r««rt-6 - t 

30 [flt#S 1 1 1 TMdttRJbKiJIS 1 ©««**:*»■*-* 

Ml©iteigk^taxet, 
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Pg|5*B5fB« 1 ©«6«UK±*-t?0B Pi"5^ 2 ©M RgBTfc 

j^xmts 
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;v2 2^fift5h 3y^^h*-;v2 2$r|pf5 

*®'I4^2 4 £¥3l#:g«l OirOWe^ 
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^y^^^a«tt©*ft6lftllWl 6. 18HiJ:P 
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Ml 2 ^^-T^Jffeig^l 6«>3i3/^v^3BRtt^ ^T- 

50 2*!i»u-c+»»&tts*m«r»«-rjxri. ^ 



# 

5 

[OOlllttot, BLC«56J!i-rft« % SR^KK 

1 2 k=*>*? ^2 2 k&mteZW&fchm^ 
a— hfcWJt-C#6G>-C* J»»IIWl2i3^^h 

ix.ll 031 (d) fcS-f-J: 5fc=*^^ 
[0 0 12] 

*^)BL CflHitffiv^fc^SlfriSllfctt*© J: 5 ftRM 
j&s*>ofc 0 JtefiUKl 6Sr^y^>-^i-SBR^ 

ftftStl 8To«6»l»i 6*T?^^^^^S*t. ffl 
?L3 0j&s»/£S*l£ (03 2 (a) ) o ^^ct5l« 
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fc*5v*-c, BEH2 l oicfttt-fs trr*— /w*BlPt-s 

OffigTtt^(c t toTitei^2 2 0**Jimf&RIR2 0 8 
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K^-TISigK^T, E»»l 1 8f*JC0^^>^ b 
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tfibofc (03 5 (b) ) o 
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SitfcffiRl 2 2il:ny^^ ^9^1 4 4 Sr»/*1- 

1 3 OdS«ilbT^Sttfcffi?Ll 3 8rtJ!ll4»«ttJ« 

1 4 0 fcEJRl 2 2as«ffibTV^fc«> x 

30 ^142 &&#>&&mz7'7 ;/142 O^^f^ i BBSS 
I22i u jftfigtRJS* 14 6 Sr^jSKi-S r i 
dSfcofco Z<Dlt&>, 3y^^h7 P 7^144tiigl 

2 2i:«^y^^ h«HS:*:*fl7*-& £ £ tffcofc 
(03 6) o 

[0 0 19] ^*M**3ftS»jWft««*Sri"SiB 

amaswc* a*»b*tTv^ft3a»ofc«fcftra)B*!pjw 

bfeo -Tft^ib. fJx.SS3 7 (a) ^-TJ;?^ y 
— h®®4 0 i ^^9 9 h/jN— yw2 2 i:^)ffiBdSJ:fto 
T*5tK ^99 2rtlca^dS*>SSAC« 
40 S i NffilJ: 19 ft^ttttlfi 1 6 1 8 

&ytj:z>mmi&Bm2 o\z=>9 9 b^-/^2 2^ip 

^J:9«»L-feS i NBt*»*"t-6 4:x 03 7 (a) f 
\c&M-?7FV1t£?\^ S i N^ETO*6ii^3 8^-e 

[0 0 2 0] ±fa<7>i:pftS i NM©««Sr»x. 

50 £QS iNtttkWMlMk<omifUtt:lK<ir&k. 03 7 
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(b) \C7jk-f£?iz.1&Bmi <o<n>m3\ft(»x-yf-^>fft 

Jt-mZmRHsltWrg-. y-^^-C&5WF 6 i5$?L3 
0^#,fc9&ALT?-A*— A-dS£i:, y— */YV> 

[0 0 2 11 4ft:, y-^/KW--T^S£^l 4±»rf- 
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(03 8) . s-e-y-^, siKmvs 

* ©KSfctffic 5 £ t K *> 6 o 

[0 0 2 21 

mm*Miki-zit#><D^8>] -tissues, rmmm 

m i <nm&m±\m&z*iitm 2 <oimm*. 9 ft 9 , m 
iBT*»«fcm-« 31 p $ Hft.s dqihnr& , 

«rSSB8P«BWrt^RtJ!Ji£«fBlil^*ixft:3J«ffiBii:*-3fr 

m»2©iftawi!:»j«snfcmiBHip««>HP« 
j; 9 *>j£< , ftenpffirtKtc^jAdnfcmeviittJR 

WEHP»©«*fc»***bfc«nEi»«tt*li:«'* 

ffTSSK trv>5rt Sr^ft i -T <toT 

[00231 4ft.. ±m(D¥mftmmK&\,^x, mmm 

M& £ tiltfflfrffl P SB F*J Kffl«>i&4 tuT v ^ C h t>mtz 
T*»*fcWP»rtfcBI«*-6£4:a*T#S. 4ft., _k 
cJlcioTiP «as lift 5 n R«A*»J* * tbft.^raitSiit 

sit, m&ma&<oftmx.xfi&mz.Mf$.£*i-fc.mm&m 

i£*U ttnBHPttoJ&ffioHPffift'* ttnBHPAK: 

J: o T3fe£^§§ R UPifr 6 £. t *s-C* 

[0 0 2 41 4ft.. ±IB<0¥iSf&geK:*iVv-C. ffjrfBH 
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£, HtlS3^1<Diteig^±(^^$^ft.m2 0*6ig^t, 
flMEft 2 0lMtK±fc?gJft Sftfcft 3 Wjftg^J: 9 ft 

9. fn^2 0|&IMKK:j»j«dit^ltrfBMPA«>HPM 
i±, «IlES«3©l6»R»!:»rf6S*bfcSnBMR«©HP« 

©WR*tt, flWB*3©|fcWmc»j«$iifctWBHiP« 

[0 0 2 51 4ft., JhfB»^fl^eK*^-C, WET 
10 M4Lv\, *»WteJ:6iN»(WR1tB:» *HR«>EiNUI«r 
t>aUBi"* 4ft., ±iaiWli« T*fS&« 

_hKi* 1 (ommmzmmTzm 1 ©iMdwrarcsfc * 

tES 1 <otmm±ic. m 1 ©a&n^ * v^?m>& 

©lift 2 ft 2 ©MaRj&nxs 

9 , vam 1 ©»«Bfc»raLii.0SR.*-iej«^-s* j. © 
ipwish fmanpffiAomvajBi^iKdHR 

£, «^(6]^1>3:s'^>'^iifT-rs^j£^i9^*-r 
20 -5ii^J;9, MEB8PgP4rHuET«6S«±4-eMP-r 

5 1 ra«wi, mmm 2 ©i^stPTottrEM 1 nmmmz: 

i^ft< ifeME^Bt^PBRgPSr^C^att^STttrEBBP 

Oi^J-UT^lEflE^eSrKit-rar tlij;9, 
^^.to-CMRgBrtt Titfi^K i: Sr^»cRI8ti-5 r t 
tfXZZ. Ctvtci 9. ^XS-CMPSPrt^mttWipf 
30 ?ra»jitf^^, ®©tt**)|S|-©y— ^.^tcio-CTilfi 

^ tuft. 9 , t*^« t mwt&m t frfcifc-t 

[0 0 2 6] 4ft., _hE©^^«®®!)t^t-*5V> 

-c, mrE*mtt^««xa-ett, mfE^mtt^s-^y ^ 
-hx/<??m\c£r)mm-tz>z.bt>m&i,\<\ =y^ 
- M/<5- ^isfe^i <omm.m&&mm-rzz t \cx 9 , 

Qffi<7>fflnn&®M\zm<:z. tds-e#5. 4ft., ±Ieco 

40 -Ctt, ff)BHPffi«>JSffi^43tt«ffleai«1£R«>flU* 

ftlfEfg 1 Wiffeiid^J; 9 1>J?< ft<5 <fc 5 »-ffiE^mtt 
K*it®1-Sit^a4Lv^ r ttcJ;9, 35 

gt<OMP^SrSa»-S<*i t So 
[0 0 2 7 1 4ft., ±Ew¥»*SIEwSli)g^ffi^*5V> 

t, mrE»®tt^iiffix@-ctt, mmmm&mzcw 
micxymm-rz'k&m&vw cvDjEfe^,j:9^m 

tiiaftiitfCt^-etSo 4ft., -hEw^^ffi^Sf 

i§*&^c^3v^T, BtrE^mtt^iiaxieftt, sjiemp 

50 ^<OjS?H5^*5ft5HtE^m^©^:^, mrtE^iwite 
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&m<z>mm<o 1 / 2 &.± t * 5 <t ? \cmumn&mzm 

[0 0 2 8J ±IEaW«> T«5*«-LKSg 1 ©*6 

igdKSritffi-t-'5^ i ©«&igugH8i®xg t » mmm 1 ©*e 
<7>mtez>% 3 <7>mmm&mmi-z>?& 3 ©jSiguBUfaxg 

«Iiai53©lftlW)lt**tt*y^>'^-*-6r. if- J: 
9. tt1B*^©IMWfc^6BR«fc»J*?-6*l© 

SitiaU, mHPffi&fiOTBjRlOffittJR-kS'CB 

P *H5 & FfflfBTifi21£-h* T?RlP"t"<5JS3©0BP SC^fifeX 

^PH«li-5r i*UcJ:>Jv SAC«jg& 

fli * » m JJf 2 ©l&BW* «fcSf ifc* y ^ V 5 &R 

[0 0 2 9] *fc, JiBo^fcfl^otBfcWfefc:*^ 
■C, «HBlB3©WlR»»j«ia-CH:x WBJB 1 ©KftSW 

[0 0 3 0] Sfc, ±|Ea»«:, TfcSSK-tKSfi 1 ©*& 

mm*m&-rz>& 1 ©j*6j@yg|j#«x@ t , mm® 1 ©«6 

Mfc*y^:^1^©JifcS*2©iMtg|fcWr6* 

2©^^it«xet, HtriB^2©teig^±^, mrffajv 
2<ommk&Y)m<. wtt 2 vx&ukii*--? 

^tLTiyf^U 1HIBSg2©«ft»fiS^Si-5MP 
1 ©HP «B»rilXiBi:, MIEBSPlfBrt© 
ffiTfBjR 2 ©iffefi$?4r. mrfHffl 1 ©fefltiR** h ?/< t U 

tiyfy/U ^IEMPSPSrftIfE^l©«aiB^±4-C 
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Hn-rs»2©HP«W»*iai: % Ht(IE9BR$iSrt©HiIIE 
*l©lft«Kftacy^-^U StTlEMRSlJSrBtrlHTifeS 
4R±* "TB P 3 ©IS P ftngJfcDB i: 6 £ t 

t -r s *aw«tfi«©«3s*«6fc ± ottisK^ti 

5. i©J:5fcLTi|ii»flc*«*r*3irt-6ii:fcJ:9, 
[003 1] 

[^ig©HJfi©^fii] 
10 [« i mmmmi 1 ± 5 

rat**©aBiD6r8sfc:o^-CB 1 73r£B 5 fcjl WCWW 
■f 6. B 1 tt***»MMc J: 5**#*«©«3ft*r*-f 
flMHREB. B2&t*B3ltt3ffl£ttK:J:«¥illft&E 

S©®iit^«feSr^-rxS»fffi|g v g| 4 li= y ^ — h 

y^jfe©JHGa«rttMi-*Hx B5tt#JHB*»::J:5* 
*fl^«©KJfcfirjfefc*lt 63ft**ttW-*"5 H-C*> *. 

[00 3 2] 5¥-^t^g©fflfiig*E! 1 

JEi"5S(W-»WKl 2««»**ii-r*9, SPmWEfctt 
lyfy^h-y^l 6 &£flkKl 8 J: 9*^SW^ 

flUR2o^/ftstt-c«9. mmmmm2o\a**m» 

Wg.\£mrtZ a ^ h*— ^2 2^BlP$ti-TV>5. 
^^^j? h*-/W2 2rt^RU!flMiteiBdK2 O-kfcl*'* 

y 7^ u-c«HB-r*»««UR2 4 *»j«siiT*j 

9» «©ffi^2 4^^$H^3^^^ h*-A-2 2F*J 
(r(47"5^2 6*sa^<>^*^^TV^5„ ®Witeig^2 0_h 

30 [0 0 3 3] rrf, *HJfi?g|IH:j:5i|£i»flc$?S©iRf 
mi 6l*R*l«ilfc^s'^^**t'Cffl?L3 0^jfi$n 
^2 4«^?L3 OSFB^-C^^-C^^-f, aViS'^ h* 

[0 0 3 4] *Ht£0fig^J;?>^^«©ii8ig 
*Sc*H2 7irSB5*fflv^lftWr6. *f< JIH^^IB 
fil 1 2 \z. J; t) W^$*tfc*^ffi«lcia:»e 1 4 asjf&ft* 
40 HA:^i»f4^S4K 1 0 xyf-^^b y ^« 16t 
ft&ilMHR&'MrrS (B2 (a) ) „ xyf^h 

■5. ^7^CVDifet±!), &KaS*4 0 

OtU ^!7 — Sr3 0 OW, S i 1 0 0 c c, 

NH,^fiSr5 0 cci UT 

[0 0 3 5] »cv>-e, ^-yf-lsy* Y-y'VBkl 6±»c«g 

gu^i 8^it«bT®ra«6iiy^2 o*te&.iri> (12 

(b) ) o IUHR1 8 t tTtt, m*-\ZS i O.^Srffl 
50 S«taffiSr4 0 Otk /-?!7— 3 0 0W, S i H.Ii 
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£r 5 0 c c . N,0«£g£r 5 0 0 c c t UTitat" 5o 

ttwc\ m%<ov yy?? tmx&^y 

mirZ>^>*? h*-/W2 2«rMp-T6 (B2 
(c) ) o ^<Db%. ^v3~><y$kW%S i 0 2 g|J;!9 
ft6JB«Kl 8i:»LTS i NJ^J; 0 y?->?s\ 

^m*#iw i o k**- * - ^ **ftv\ 

[0 0 3 6] Z(Dm. h*— A- 2 2ft<D*y?- 

(0 2 (d) ) o 2© 

01Ix.fi. iUl OOt, SS9 0 

6 U ^WflcfflKl 0. teMURl 8, 

[0 0 3 7] ftv^-e, ^?L3 0<0PIpMS5 J; 51-31 
ltti2 4t»*t« (S3 (a) ) o lM2 4 5r 

2 2 js^tc^^ffi^ 2 4#»< mmx^ s = y ^ 

— «rl OkW. ^y^^^r^ hJfc£r2. jE^^r 

2mTo r r ttt, T i N««rit»?^£ J; t> » 

•ttK2 4t»*t5. 
[0 0 3 8] ft**, ay^-h^y^tt, B4 
(a) £^£5*^ ^yh5 0tStE5 2i©W 

fci^y^— *54 &&rtZ>Z.k\cJ: V) s SS5 2tc^TL 

-r£t>o-cfc5 0 ^^5/^^ 

<fc?£-rst. 04 (b) fWPSBttSficia: 
ft 9 . ^>-*?Y 

[0 0 3 9] 4r£%*s. =y *5 4«rKtf"Sr4:K: 

*$ (04 (c) ) o tt*5 % mttR2 4tt«XS«)l 
*>9 % *»ft:SSl 0 h^lstr* h^-/W2 2 £ ££R8 

[0 0 4 0] *®ttK2 4tt. ^FL3 0^>4< ttl 
Ittl2 4«ii, *4<i:t$?L3 0OBP»ilRl 



(7) #BB¥9- 1 5 3 5 4 6 
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nrat^omcit »fifci-S»«ttl«2 4<Oj^f:t> 
lOOnmWMtWo tt^T. ^7^^hW- 

2 2rtl^WSr»«)3iAy-C^5^2 6Sr»j*1"S (B3 
(b) ) 0 #JxJi, S«aaffi«r4 0 0t\ JE#£8 0T 
o r r . WF 6 «i^ 2 0 c c . HMMZ 2 0 0 0 c c 
t LTW»«r/*IKU C 1 a ffiffi£r lOOcc, — 
S:2 00W, ff^^6mT o r x t L"Cxs/f/<y^^ 

io [0041] wmo&mw*. *s»sk 1 o 

&ffi&1rZ>S i i:#*?«>"C<J:<S^-rsWF6^Srffl 

v*aa^ *»«wio», »«tti2 4iaot3^ 

h*— ^2 2<t9PH«*nTV^S 0 TiNIRJ:9ft 

«^S»W«SrRrJt-rsrt^"C#S (0 5) 0 
[0 0 4 2] rco^. ISlll28^WlT^-^y 

20 ttS6«fc»/*^* (03 (c) ) o Z<D£ 

[oo4 3] 4*5, &&wte±mmMMmicmh~rm* 

30 ^$:fflV^CVDi£(a 9 W;/5 5 

£TS2?L3 0t»*ttR2 4Wot3^^ h*- 
;V2 2rtiffiM»fc(H(BI LTV^o t£oT, ^7^26 

[0 0 4 4] A 1 fc^^t^tcflJv^^KiMt. 7? 
is fry hAl -CVDSflHaRT/l'^CVDSffta 

CVDftlcJ:9Cu«ritau Xtt^^s/^ 
Cu**Hbfc«fc:y 7o-tt3y^^h^ 
-;V2 2rt»cCuSra«>a*, t^CMPffiSrfflV^T 
TKy ;/^a/<7^nri:(:J;^7^2 6*®*i-6 

50 [0 0 4 5] ±|BHlS®ffi"Ctt^S'^^^ h y 
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s<9tl 6 t US i NR£, $&mmi 8 t bTS i O, 

««ttR2 4 4: IT3 y y — h^^^^jfe|JiJ;-6T i N 
R4r/Bv\fc*s, T i NI/T i R<fc o tt&MRfrJBv^ 

0 4r3mttR2 4 b<DK<0 = >'4r? hgSt£{£^-r& r 

[0 0 4 6] Tillt CVDfe^^^ftKiJ; t>if 

ftv\ T iS^±S«®t§T i NB-<toT5?L3 
oTTiM«ilTfc^ 0 T i N»fflV^^ 

m^mm-t^ r t *>-e* m?u*, =* y * — k ^^s, 

[0 0 4 7] Wi2 4i:UCu^All:» 

R, Tal, T a NR. T i S i NE WS i NR3££r 

[0 0 4 8] r/9^2 6K:JB^SW&««>5£tri£ 

2 2rtlrW*««>i&^-Ct>J;v\ > 4fc. _L3£<7):/nlr;* 

[#2£Jk7BflR] *»W©»2jafc»»!:J:5*»fls« 

B&tM:<^^j£Kov^0 6 RTJ«BI 7 Srjav^TUMJi 

[00 49] H 6 ± 6 **((cSfi1tt©«36 

«r*tia«BH, 0 7 M^IOftBffiK: J: $ *3H#36B 

»&fl3v^T»«fflK 2 4 4r«@i--5 itia^y^^ 

htf-vi^ 2pmtQH3 0 4: SrffilBW^IHIBt bfc*s, 
**»»ttlr <fc £ S?L 3 0 A»3^«tt 

ttK2 4^J;9jffi«>5i**tT*5!). 3^^^- A- 2 
2rt«4r*»«f3BKl 0 *#H«SivCV*5o 

[00 50] r?-T3r 1:1c J: 9. :^?^#j*©B80>* 



(8) ^38^9- 1 5 3 5 4 6 
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^>*Jtt*«fe»cov^TH7fe«v^TttMt-5. *"*\ El 2 
(a) 7SSH2 (d) fcStWllUSHJtBJJiJ:*^* 

^ h#-vw2 2Sr5Bp-T^ 0 

[0 0 5 1] RV*-0 % »lttK2 4*rCVDSHcJ; t>i£ 

a-r^o vrnttRi: bri*. «*.htt i NRs^v^r 

Ot:, TiCLSMlOcc, NH,«M5 00 c 
c , JE;0£: 1 0 0 mT o r r t L"C*at5o &*K T 
10 i^y-^^tttft TDMAT (tetrakis dimet 
hylamino titanium) x TDEAT (tetrakis diethyla 
mino titanium) N T i I ^PSrfflV^T t><fcV\ TDMA 

DMATgfci;£r2 c c. NH»IM1 0 c c. J£Jl*: 
lOOmTorritTiatSr^m^ TDE 
AT«r/Hv^#£-|rE\ £WS5r400t;, 
TDE ATIM 3 0 c c , NH : > A r > (nMfelfzz. 
<£>«Efl:£ lOslm, JE^Sr lOTor ri bT^@-T 

20 [0 0 5 2] CVDjttt ^V^&t-Jt^T^^W;/ 

0©rt«*aEairffi«>atf^tdS"e#6 o «£ot, wf 

h*-/V2 2fc*rSBD««rPHlltU lotg^C 
»at5»*t^j/#ft©«*±!H>i«t5ri^ 

[0 0 5 3] ft*3. CVDitia^T i NRSrfflV^TSI 

30 <nmm&M&irz>&m>hz>o r^Rjm*. cvdro 
[0054] *zry 7*s< u y ^cmth-ftmmmm 2 4 

(OJIS 1 / 2 ^±<ORffO^@ttR 2 4 SritS-r 5 Zk\c 

» 1 Hl&Bttir J: *^W#*1BO«3!t*861: WJ«»r bT 
40 ^5^2 6Sr»*L (0 7 (b) ) , XtcEiNUI 2 8 «r 
(07 (c) ) o 
[0 0 5 5] rco<£?lr. **lft«lfiirj:tttf % 

«©j«l9l!:tWF.^ 4: 4: 
5:fciSft<s WF^^oa^^fiBt^^i^: 
Kih-r^r l:3&s-C#5. ^«ft:3ge^filS 

[0 0 5 6] fc*5 % *»WW:±|B**»ffl»J:|B6>-«l^ 

50 C!>«ffl?i6S-srffi-c*>S. mxtt. ilM2 4i:tTCV 
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[0 0 5 7] Sfc, *lHlfi»t8i:l3«, 

mRxf^&m&jj&^o^xmsjb^m 1 2«rfl§vvcw 

[0058] B8SBL C«5g£rig/8 UfcS«>i&*IB» 
*WWi"Sia. H9ttCuSrfflV^»«>3i*IB»l!i*5Jt 

zwM^mw-tzm. mi Qi?*mmmM\^x&¥m& 
mm<Dffi&%7F't^mRx*mmm. m 1 1 i 2 

BiEI-CfeSo »ia^JB2St«»t8t?tt:. *MH*««± 
[0 0 5 9] -f-ftt>t>, *58MI4HP«rtl!i»«ttW» 

[00 6 0] *HJK»*|-e»4, B L C«3tSr««)3i*E 

n^ffl i^^uiov^i*] 8 hub 9 st^v^tkmi- 
5i*ia»^ov^-cRwrso l s i <Dmmt<D^m^w 

•rafcfc. B**mi: LTttCu (ft) «4>»r«&1&& 

[0 0 6 1] LA>U C u tt«jW£<Dil^R/&»&^ 
L*V\fc«>R I E (SJEStt-f^^J-i/^^^ : Reactive 
Ion Etching) «fe© ± 5 ftKlSSr*IJffi-t"S^^— 

TitrtKCu J»»BUi<Z>CuSrCMPffift 

[0 0 6 2] rcoJ;5*a»3i*BB««r««'rs»'&*!i 

t>. ±iBBLc«ffl*a«r5ri*ST?#s 0 



(9) 4*M¥9-1 5 3 5 4 6 
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BB8 (a) . (b) fc^i" J: 5 fc* ¥9H*« 
*1 0 0Jbfc»***bfcJBW»BWl 0 4K:=:^* h 

^7^11 o*s»«>a*tfrv^si:#^ ±jncara«6 

JgdBIl 1 6l!ia»3i*JxfcEil»l 2 2t»*t5»*s 
SffflSfej^gll 1 6ltEiRl 2 2«raX>&trBttttl 1 8 
*r»Ai~6^y^^^«rff JB^r^lBlftWBtl 04* 

gil0 4l:it?xyfy^Kh 18fc 

io #>5 (as (c) ) o ^<DXo\cmmi 2 2(ommm 

1 2 2 irT^OlBS* <H«*-f) *OM©JBIWWffi*sj* 

So 

[00 6 3] ^rt, C<Z>cfc 5ft»&^BLC*ifi*jl 

£.fc.£.B&ifc-#-£r iras-^SSo IMll 

0 4 2:jinf6inRi i et<om\^ ^ti^mmmt^^ 
7->-ym$im<Dmtez>^y3->y* hj/^Ri 1 2«r» 

s&s-C&S (H8 (d) ) o 
[0 0 6 4] Z5-r&Zi:\ciL9 % Big 1 2 2*Iftii 

»3&s«|BjftgtRi 0 4^*^A^rfcfift<. BJRl 2 

IBB L CflBSt-tO* ^iiffl-T S £ 1 U < ttv\ 
[0 0 6 5] CuSrfflV^fc««>5&*IB*ft*r^i-S»^ 

y<mi 1 2*^y3 L >-yirz>m\azmmmmmi 0 4 

Ml 1 4T^yfv^ h*//«l l 2£T^ 
f^^Sit, IfilKlRl 1 4T^ttffl?Ll 2 4jW#/*3*l 
(09 (a) ) o Z<D£?fcm$,£tltL : £ 
40 ai 2 4tttt*0^^y^jfe^J:oTW:«a|-C*3!tV^ 
2 0^ritSU^mt>^#i-S (H9 

(b) ) o 

[0066] z<Dft$>, ftis^sn^a^nt^-ec 

(H9 (c) ) o C<7>£ CuSrfflV^fcS«>a*E 
»-ett, «*OBLC«3t«r-t©**a«i"5r4:r4» 

50 [0 0 6 7] ^(31. *«tt«flHc J: 5¥*fc!S«0>«36 
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(b) (i*^Sfi^(-J:S¥^^e^«igSr^-r»rB 
^ o 2dSBBpsttfc«mi6aBti 0 4» 

i o^MJ^tv^o 

[0 0 6 8] a^*^ h^^^l 1 OdS/imteSdRl 0 
Ml l 2&tMftWRl l 4 £9tt£JimffiiURl l 6* 

trfc#>oE#S3ii i 8 a*®/* sax-cis 9. »oia«^tt 

^9^1 1 OdSBHibTV^So BSS§«PI1 1 8 

ftmRTfmmmmmi o 4 ±\azs*v t * * ^ktzzm 

Stt^E«|«l 1 8rtfc.J4_E«l 2 2 dSa«>3&.*axTV^ 

So 

[0 0 6 9] **Jfc»IB^J:-6*»#««r4, 

Ml 1 %WSi<0^y?S?* hs^Utl 1 2^«t6r 
|6|^3i2/^-^^$jxT3S5Ll 2 4^/&£;}xTV^^ 

EMail 1 8rtfc»*Sjxfc*«tt»l 2 OiS^TLl 2 
4»»-C»»ixT*fe-f, 1 8rt«Sr^fcH 

5«t5^»J*SixTV^sr i:*j:fl*«AS*>5o #^ *H 

JS»IB^J:5*»#S1B©Wi^ttK:ov^THl lit* 

Bil 2S:ffiv^TttlB"t"S 0 

[0070] *i\ ^m&mm 100 ±t-. =« ^ h 
o*a«&i&*HfcJBiBiftawi 0 4t»«t 

$ 0 h^9^l 1 Of*. ¥*#»Rl 0 Oic?^ 

/*S*xfch9^**©««* (H«*"T) KiSSR*jx 
Tv>s 0 >lW*6ig^i 0 4tt. Witt^ya^iWkW: 

[0071] ^?t s ^ai^sK ioo ^ Jira*fei$£ i o 
4 £ ©BB^tt i xj* 2 ^±oE^Ji^j#£*tT^-c t 

±V\ -rft*>*>. E^12 2(i. 2MB<0&mfi!&T?b 

So 

[0 0 7 2]#Cl^ 5*T*S*K-bK:. xyf- 

v>/^ hy^Bti 1 2 i:ftSil6W)tSr««i-6 0 

h^°Sl 12i Lttt, ffilfctf S i NMSrfflV* 

«SS:4 0 0t, /^!7-^3 0 0W, S i 
lOOcc, NHj«E4& 50cci: bTitffi-T5 e 
V^T, =~y*f~^#* hs//«l 1 2_hfc*ft»Kl 1 4& 



(10) falH 5 ? 9-153546 
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«9IU xyf-y^ hs^Kl 1 2AVIUHR1 l 4 
±0ft6JBMili«Bll l 6«r»«"rs (011 
(a) ) o 1 4ium «*.«S i OtBtfr 

9. S&t&ft£r4 0 Ot:, ^T7 — Sr3 0 0W, S i H 4 
WiM* 5 0 c c . N,OiffiS£: 5 0 0 c c k LTitSi" 

[0073] »*<oy y^57-f-ft*Rt« 

#ttJ.:y^^tt«*r/8v\ fUfltl 1 4£rHiiibT^ 
10 Yv'<m \ 1 2fc«f SiBHWl 18^iP 

(01 1 (b) ) o icofcjt, ^s^Vj/ftfrSrS 
i 0.±9fc£l6iR«l 1 4l:»LTS i NKi5ft5 
xyf^h^Rl 1 2^J.^^x^3£aj6S+^ 
/hS<45J:5fcKet«ri:ia9, SH^l l 8co 
^y^^^JBWMftBWi 0 4*=>^ h 3/9^1 l 

[o o 7 4] #rv^, JBiRjft l l 8 .ftoxyfy^. > 
y/«l 1 2«r**tt*y?-v^R:j;9»*i-« (Ell 

I (c) ) o £tifc:J:9, BB^mi 1 8<0j£«|S*sjimf& 
20 jRURl 0 4X113^^ h^7^11 0fcS1-£i:KIWr 

s«»fii i 8&m<Dmmmi 1 4T©*yf^^ 

h^°Il 1 2^5'^>'^SiXTffi?Ll 2 4^MS 

*x$ 0 n^-c. ^tt^s/^v^m. 1S10 

[0 0 7 5] JRV^, S?L1 2 4«PMS5 J: 5^ 
»*ttRl2 0t»*t5 (HI 2 (a) ) o ^~C\ 

mumst us tiixe^sEMM^M^^, mm 

ttW&QKl 2 4rtlJiA!)a*ftv^J:5lc-rs^!; rs 
30 £tt«t>0>-C*>0, JBRIftWHl 0 4. 116*:£jlMt 

I I 8 ksrffinw^wwrsjajitrfcot^-eabs. « 
«*«si 2 or*, sai 2 4ow< tt>np$e^®5 

0 'J>te< ki>Qlli 2 4<DMnUkj*inBt<D 

3 y ^ - h^/^y #ffi«r«v^5 ^ 1 3^a* u> (mm 

[0 0 7 6] r<7>m, ^y^ttlCiOCuBSfcJtttb 
ty7P-^V\ Silftfltl 1 8rtJdCuSr»«>5itP 0 
40 JEAl. 5mTorr,^!7-5kW, Arjl 

fi25sccm£ UCu^7^ffV\ 1S3 5 
Ot:, A r «£4l 0 0 0 s c cm. 8 0 T o r r k 
LTCuOy7n-SrfT5 0 ^^cv^-e v SF^^l l 6 

±<DCuRztmm j &mi 2 o$:CMPSia«*u 

E«S* 118 rttc^^C uXO^»«ttBi 12 0 4ra#S 
ii:$o 7y^tM»J^fflV\ EME*10 0 

r pm. W*JE^6 p s i £ LTCMP^ff5o 
T. E^flll 1 8l!ia«)a**xfcE«l 2 2«:»j*i-5 
(EB1 2 (b) ) o 
50 [0 0 7 7] ft*5 x CuOSfe^^C^^CVDfi^V^ 
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Xi>£\<\ Cu (PMPS) (H F AC) £r 

0. 0 8g/rain<^if^ H^^^yr^tt 
T30 0 c c^itlAl, mft*2 0 0*0, JE^?^ 
2 OOraTo r r h VX^ttZ>» ^^"C. BBtll 2 2 

as x i/ y n y^ftKi 9 * Siraffitfi 10 4, mwm 

1 u»«fttRi 2oiaotgEii 2 2tmmzh 

TV^ 0 T i NR i 5 45»tttK 1 2 0 ttC u 

C u *£/imflUNR 1 0 4 ^ 116 ^^SttR-t-S ^ £ ttft 

[0 0 7 8] rcoj;?^ *H*«ffil2:J:Jxf«. ^y*f* 
>?xhy<mi l 2 0*iSrttJiy^^^cj:oT*C 
fcfflJL 1 2 4 Sr. «1tttlR 1 2 0 ©JfWfc J: 13 SHttt 
PWtrr£<£>-C\ Elil 1 8fcCu&«»»^«RteC 
u ^-JimittBUKl 0 4 , 116 k&m&m**Z>zkli 

[0 0 7 9] ft*. ;WWta±fE*tt»t8teK&TO* 

ttay ^-h^^^ft(a?)«tfflii 2ot»«t 

S09«r«Ufc#. *2SBB»tB«>J;5J2:CVDj5fe*«v^ 
Ta»«fflKl 2 0SrJ«ibTt>J:v\ rs>»£\ ffl?Ll 

2 4W:9«tlBl 2 OfcJ;0 5£*KiJl»»t?- t3&S"C# 

[0 0 8 0] £fc. ^mtt^l 2 0ttTCul:fLT 

T a fit. T a Nfflk T i S i NR, WS i NfiKPSrfliV^ 
C u 1 ^Sittl 1 2 0 t ^Kt tt^ ?L 1 

So *fc. x^V^h^Il 1 2Sr**tt3:y^ 

v^t*Wtfi«t*tfe#s 1**1 1 8tf*SK:»tU 
tS^7^110^Al^CuO«^tt, K7-<^yf 

Rl 1 2<£>^s/^>->/£:fT9 :t«l^o « 

K9-f^^f 09;i«. SFeffiMl 2 

0 c c, OifltilS:3 0 c c. /<I7 — Sr2 0 0W. JE^7 
&200mTo r r, tUfi^r 2 0 1 £ U"C^T 5 © 
[0 0 8 1] *fc. iao^o-fe^^tt-t^— WSr* 



(11) 4$B§¥9- 1 5 3 5 4 6 
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[0082] si3 }**mi&j&mc x z>*m»mw<o9t 

fiSr*t«>MfBH, 0 1 4 7HSB 1 7 I**30ftKflRl;: 

10 2 Olc^^Jtfca^^^ h^;v2 20rtl^$J 
[0 0 8 3] IP"^ 9 h*— A-2 2iB&<D=.y?- 

*#<SoW5^ jftiBUK3 2^*5»tSrtSttl68WE 
16^Si«<4oTV^ 0 h*— ;U2 2 

PflfBf*=^^^ h^-^2 2jK«F«C»J«S*t*:»«ttK 
20 2 4fc± D fe£fcB*?^T*3 3^^h^/U2 2 

[0 0 8 4] r^J: 5 iat*i**I«t6 - 1 
^7^26*r»*-r*BR<DJH»^»2:j:»¥» 

*»#S*E1 OOijRBlC KAN&2 5 0 nnOl^ 
KBtl 2 *v^. Bfa^fl|«fc. **/K 

30 [0 0 8 5]«V^ M»J:i9i@fi6nmOy- 
Mfti3 4Sr«*U -tO±«fcCVDj5fe^J:9BI» 
#*J2 0 0 nm^T^r^^!) = ^Bt 5 • - 
Nf t ^/^ h 7 y ^ ^ «t 5»7^ 
77^V»3yRlcp W) -f^S:. Pf^h7 

[0 0 8 6] »^ 7^7 7^Vyay|i±l:, I 
flWSl 8 0 n m«> V y a VBMfcfit * C V D i£K J: 5 
^>o 7thyy^77^-SOTlE (Reacti 

40 ve Ion Etching : KJStt-< ^"V^ yf- &\C£ V, 
7W7^^y a^JRify 3yM3 8i^feft 

(Ell 4 (a) ) « 

[0087] r^t, ^- bmm&^x? t LT^* 

ISKlO^iBlfcSritAU LDD (Lightly Doped 
Drain) S:»jS-r* 0 CVDftlCj; 1 0 0 nm 

^>yaviMfc:BIS:«BIUfc*. xy^y^Lty- 
h««flO«ffl*Ji^ /V4 2Sr»riE-rs 0 

"C, YW&BlW* YVX—^A 2 t LT 

50 1 0 tf^ttWSrSfeA y — -x/ K i^-f V 
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ferns 1 4«r»rt-*-5. 

[0088] r<z>«. 8 o ox;<Dmmm&ft\<\ sal 

fc5F*B««rStt{tr5 (HI 4 (b) ) . mm 
&j8nm<DCo (a/^h) Ri, RS»15nmOT 
iNRfc*^y^ft»ci9^b"CiBI!bfc«, 5 5 
0t^)RTA (Rapid Thermal Annealing : g^K7^ 

0 s i«IR4 4«rMMgi-«o 

[00 8 9] «VvC\ T ^^Tia*"CT i NIK*. JX 
SKa7k-C*SlS<Z>CoBtSr»*i-5 (014 (c) ) o 

z<d£ Maty-VKW yfcti i 4±jcc o s 

i.ffl[4 4dS3BW«l^»***tfcMOS h 9^**4: 
= VK>ftlBIJ;i!)35c-5J»iBdBS3 2 £ x Kf»5 0nmWS 

1 NBiipft©^-/^^^ h^Ki 6 mmm2 

5 0nm^>y a ^IMblKJ: 0 *£*6SUR 1 8 ££rPE 

[o o 9 o] jggv^r. yy^?7>f-ia9s Mts 

SOGJg4 6±l^tl) (El 15 (a) ) o »^ ^ 
^ h^^^tttiV\ C4FiiArt©»^# 
;^9X^cJ;£^^v^£rfTV\ SOG|g4 6RZ$ 
lft«Bt l 8 £tf>IJ8, aiy^^hy^K 

i NBitt^iwoiie*4»^*wei-s (Sis 
(b) ) 0 

[0 0 9 1] MR4 8Srlft*L.fc«, 15 0t<^ 

tt, S i NJK^x ->y a^lMURfc«>3WUt*5 oa« 

s i Nmtemjjfa\ch^y7->y£tiz><, rtttc 

OdSjgjEftS^s (016 (a) ) o 
[0 0 9 2]JggV^T. CFk CHF,, Ar^i^ 
^9 X-rii: J: 9 y =a >-iMt:« J: 9 ft & ftWR 3 2 & H 

Rl8^^fcft5^ ^^LTV^ifS 
jRIRl 8©BHPlfBiaT«>j»»M3 2 0>*j&S[»*S*l5;i 
ifcufcS (016 (b) ) o ^<Db^, *-—s<—^v3- 

SSrBSlM' K**-— ^4 2 

*t£>OT\ mt-^-r^^9^2 6 iOVa- hdSBSit 
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[0093] ^<d&, xs<y*m\zL£*>, mmm7 0n 

a^*^ h*-y^2 2 0Jtt«»CH:T i N«!»*SI* 

s?L3 orticttjfi«u!i3 2*s«eu-cv^s<o-e, 

K2 4SrJt«Ufc«0 3^^^ ^2 2rtfcltt*M» 

#»1 OttWOLTV^fcl^ ^OT, SIM2 4^ 

*1 0*«5±5»-»«^2 4«:«B|-C#5^, fa 
10 »©*>*:y*ffi«rfflv^£i:as^#S (017 
(a) ) o 

[0 0 9 4]ftV^ CVDfe|Cj;!9^6O0nm 

20 [00 9 5] JhSfciffilSiS 2 8 Sr»J«U i&K 

KJStTXfcJiJiKiEill* (BH**-f) Sr»J*-t-5 (0 
17 (b) ) o rojzpfc^ *Htt»»^J:ix«. ^ 
^v^* hy^Kl 6tf>Tfc*ftiBUjl3 2SrKJtsr 4:1c: 

[0 0 9 6] rtttcj;!?. bs^^BSl 6 £r 

S 4 0 ©1^5 J; 5 4 S ACiJS^fco 1 tf— 
httt4 0±Ot^K^;M2 N i^K3 8^x 7 

[0097] ^wteJimmffimn^mb-rn* 

h v<m 1 6 ET^iteiK 3 2 4: LT S i O, 
i^ffiV^^ S iONiTfcott)J;V\ S i 

SrJBv^fci&s. CF^O^^^^Xvoy^y 

[00 98] ^t, S i NB^^CIt SF 6 ^/ 
t* ; Fffi<ft<5*^ 3 2 ^^i¥5: 2 0 n mgSC 

50 ir^-t^x v±mm : m*m%mm-rz>z t&x-%z> 0 
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^tIrIJ: 9 t>«*lRj©^ yfy^w h^^-¥-< 4S 0 
[0 0 9 9]«ttl3 2©|(WS, SiN«©xyfy 

IBHJK»«"Ctty— ^/KW ^*t«» 1 4_bfc:C o S 
id«4 4&aB»frttK:»/*Lfcas. CoSi«44 

[0 100] Sfc, ±34<Z>^i3"fe^*fl=tt-t<?5— ffilS:* 
[# 5 :^H0tlS5^^JIBtcJ:£¥«tt£ 

B^u ^ ^o®^^t^■^fe^-ov^TIlll 87^02 osrjawr 
[0101] b 1 8 r**safc»tt*!i ±s^flw*^itt«>« 

a*«-«RWWBH, Hi 9»t/H2 0 tt*SS*3Ktt^ 
#«fi<BflfififcoV^THl 8«rfflvvrttW1-£ 0 Ell 8 

( a ) \tt$mmm\z. <t 5 **#««o«JS«r«-t-TW 

Bs 018 (b) tt^!Ok«tt(c£&¥«f»:£1BO«l3t 

[0 10 2] SaM£*6BJRfci\ *3H»»Jli^L,fcE 

*Ei»^fflV^5^4:3as*>So ffilfcH?, B18 (a) 
i-£?t<c s 5S^.««6 0±Sry— h«S6 2. 6 4^1 
fir^E^tt^«ig(n*5V>T. 3lHHHtt6 0 h«« 

[0 103] ro*5**»*S6»!i*iV^-CEil»«ra«> 
atflBBW6 8*»*r6BRteBLCai3t«ra«b&» 
^ 03 7 (b) l!i«-r«*0**#:36«4:IB«»^ ffi 
?L3 0«»K*5V^-C»fr«W3PftC.Sr. J: left 5 (B 3 
9) o tr-e, **tt*tlfcJ:6*Wft:««-t»Wt, 

by<mi 6^TCl^f6Il3 2«r«?J*U 
iraig«2 0tcM*^Eii6 8<z>Hn«frff£ 
^ftK^ffcLTV^ (B18 (b) ) « 

[0 10 4] ipt>. &mffi6 8i&«<Dx.y<?>'4rx by 

otv>5^ «6WK 3 2WSW-S rte»«&WRl BK» 

V^*5, «&SB&3 2^^$tL^fflP^fiffi«S«6 8JS 
ffllC»*S*tfc»1iffi«2 4*C<t 9^^«*>*tT*5 
9. iBJBflt6 8rt^#»«:S«l OttBUlUTV^ftV^ 

[0105] z<o£5K\.x¥m»»ni:marr*zk 
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^9^26Sr»j«-t-6lft«>W»^»!:J:S*5l 

i o *>tw«\ smtrnt ^mt^mm io^s 

«»tt»cj:6^#»««>*Si*«feKov^"CBl 9 AW 
B 2 0 Srfliwrregi-t-fc. ^^bXggjll B18 
(a) C^lt^A-A' HWfESr^bfct^-CfcSo 
[0 10 6] *1\ *W#attEl 0©**ffi»C 

ts 4 utt^ttie <£ z> *w&mm <omm^m t mm^ tt 

^Wtt\M3 8tt : f»**L-T*< (HI 9 (a) ) 0 
r<E>«fc h9^^^Sr^»*»tRl 0_b 

ifli)10nmO^9 3yB<UI±!)4 
$tUUK3 2 2:, WW65 0nm©SiNl!J:5W3: 
hy^Rl 6 Klf»2 5 0 nm©vy a 

m^-t^o #v^t\ Mil 8<7)S®irCMPaia «? 

»Its *B#TOftSftt*IIJil6W2 0«r»«t5 
(Bl 9 (b) ) o 
20 [0 10 7] #CV^T? % m^<DV V/77>f-ftt^yf- 

-ctt. sink*:. ->y=i^ifcffcBii<oasut^5oa 

30 S i NKttfltirrRllCt^y^V^StbSo r.*t 

\c£V^ JftJBdRl 8f4^— 

[0 10 8]^Ts CF*. CHF,, Ar»fi^^ 

8UR1 8 0K§n^ET<D*&P$l3 2©*3&$|»**ixsr 
irM&So - PUT. y-VKWyffiSH4 x y 
- h®«e6 2ds-t^rt«ie«mjbfciB«i»6 SSrSMM" 
40 5 (Bl 9 (c) ) . 

[0 10 9] :^)|, ^y^«fel!l±9 % 0 n 

mOT i N^J: t)ft5«mi4M2 4SritS-r^o ^<7>i: 
EJ»«6 8©ja«B»!lB:T i NtoWtaSiT,***. ffl 
?L3 0rtldttJtaSHftv\ U^bft^b. ^7L3 0f^ 
^(^^j^3 2*t388L"CV^5©"C, lSM2 4 5ri| 

-^-^>^^5^cxt>^ft:S«l OSrfi? Jz^Uiz!! 
50 SrirsftS-CSS (B2 0 (a) ) 0 
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[0 1 1 01 &V^ N CVDffifciOWRSritau-C. 

OX:, 8 0 T o r r x WFeffi&Z: 2 0 c c . H, 

SESSr 2 0 0 0 c c t bTWKSr^K^So ^rt, W 

Bt^Kictt^af flcaetR 1 o srw^-rs sit* t>#>x 

J:<K«i-6WF.^«r«v^*. MfrSSiOli 
iltt!2 4 t:J:otSEii6 8 J: 9««S*tTV^6© 

< . 1 0 ©JWfeSrISJh-t-S r k So 

[Olll] *Sv>x, JIRM&IHR2 0±©W«Rt**« 
ttK2 4SrCMPffi^J:9(ft*U EiR»6 8 rtfc:<z>#. 

te^cS 0 r pm. #F»E;*J6 p s i irUTCMPSrtf 

5o ^5tt, E&SI6 8K««>»**u y-VKw 

-fyttliSl Aktf- h«®6 2 J:«:88Ri-SE*ji6 6 
Sr»*"T5 (0 2 0 (b) ) o 

[0 1121 ^cojrnti:, *^Jfe7&tBte: X tiff , xr/f 

9. jena^i 8 fr*s<-^ >- smwi «^ ^ o tz.m^ h 
mmm 6 8 sm<D^m#x» 1 o *$wtt«HN 2 4 ^ * 9 

[0113] ±mmmmm^\'±m^^mmt 

fcJ:5ft3y^-h^^, *2||JBgliSte:*U 
fcJ:5ftCVD«feSr«v^T»«ffi»2 4*»«bfcl3E5 
1>K C u l:Jpx.S p ^"C i !) MW-Cfc^c & 
fc. «»3&*.EJ»4: LTA 1 SrffiV^TtiVV -<£>^ 

[0 114] ±3*(0^n"fe^*fl=tt^:^— WSr* 

LTt, ^H^»*»cttft^fe«»SrXffrt>0-eHL 

ftv\> 

B2UK*^»S;£ftK:ov^B2 175SB2 3 SrflJwr 

[0 1 1 5] H 2 1 tt*|teB»tBlc J: 5 
3t*«1-«HI«PrBI2* H2 2XWBI2 3J4*lilfimffiJ!i 

3 6 K^i"* ? ««>a*IBJ»l 2 2±|:if7*-/V 

srmat^m^^mnmam 1 3 4 tk^l 1 3 8 **# 

14 2 coHW^ 4:«iJe>i&*HBj» 122t *SS7L 13 8 
^"CS^bTSSfeLS/S^l 4 6«^5^ =i 

[0 116] **Jfc#tt"CH\ ilB^KHSrAf*-*-** 
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aX>i&^EIftl 2 2±lc»*i-»«W 
IBlHRl 3 4 k Lt, »4||*»»cj8»tSJBnilft«BI 

fcRl«<Z>fll3tSr»«bXV^Sr fc^«p«dS*>So i~ft^ 

k*6jhu^ 128 3&s«»t £>*vc*$ 9 , if r 

^tlftmm 12 2lt 13 8 Alcfe£ft»fflg 1 2 
10 [0 117] *Hffi»tRl2:J:S¥«fl:tt11^>atS 

^i^tt, *mftmmi o o±^ mmmmmi 1 4 

tcSa&i&SfrfcffiRl 2 2 «r?gjjfci-£ (B2 2 

(a) ) o 

[0 118]ftV^ Z<D£ piCgE^l 2 

PftSKftJBWl 2 8i, mmffiSO nmOS i Nil* 9 
ftSxyfy^h^Rl 3 0£. KJP»7 0 0nm 
20 Oi/y a^lMH**9fc$*6««l 3 2^PE»CV 

ii3o, mmm 132*9 ft zmmmmm n4w 
[0119] «wc. mmmmmi 3 4o^mcmp 

«fcte:«fc9W«U -t^ESr^Wbi-* (H2 2 

(b) ) o r<7>^, a»<z>y y^^-^u^^^ 
^K*9x EJfti 2 2 J:i;i»fifcSixfcifr*^n 3 6 

30 [0120] «cv^. 1 5 OtoWftWWR^^SH 

U tT^-;H 3 6rt^x;/f f 7/^1 3 0 

«^fflv^^fy/"eit s iNifi 

^132 tt*-^-^ ft 9 , fflTL 1 3 8 ^» 

[0121] j^V^T. CF*, CHFj, A r ©ffl-fr^f^ 
40 ^X-r^iO^y 3^»^UIIJ:9ft^»BWl 28?: 

JlftBIl 2 8i5W^^ tftSOT?. ^y^LTVN 
-5*6^1 3 2onn«BTOtt»Rl 2 8 

(H2 2 (c) ) „ ^<D^ */<y# 
mmm7 0 nmOT i Nj^J:9ft^#®tt^ 

1 4 0 &mm-fz>o Z<Dk$^ trr*— 

«ttJ^l 4 O^JfWSn©^ ffi?Ll 3 8rtl!ittita[S 

ttftv\ u^bft^e> x ^1 3 8fo\a$mmmi 2 8 

50 T*— /V 13 6 F^fCfiE^ 1 2 2 filfffl UTV^ftV^ 0 ^ 
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Sr*®-e mn<o*s<y?&%m^z>^ k&x 

15 (B2 3 (a)), 
[0 12 2] CVDjfefcot 9BSJBft6 OOnm 

EJRL1 2 2 2SggfflLTl^ftl^'t\ W^MgO&HCWF 
•*f^3»BI»l 2 2fcSa»"*-S£i:ttftv\, «£oT. C 
u X 9 *5E«liWF 6 ^ k LtiattBSft 
*»/S^Sc:ittftvvz>-c % E»l2 2tW^i:^rao 

[0 12 3] J^WC. WKxyf^y^Ltm- 

i/1 4 4Sr«f^i-S (H2 3 (b) ) o Z.<OZ * 
HlK»ffl^J:ixri, * fx h^fi 3 0<£>TM 
iffii&iil 2 8*KrtSi IfiHRl 3 2 2**- 

<oE*ft 122 l 4 o tcj; I? $e,±\cmt>tiZ> <o 

[0 12 4] ft*>\ *««B:±iailtt»tBKRb1^* 

2 2 ±lc=i^^^ 4 4«r»/fc1-5» 

tt. S?L1 3 8rt^KWbfc»«tt*t»dSCVD^JR3|s|- 

[0 12 5] JilEHlfi»«-eii3:^f L >'^ 
/«1 3 0T^«6»B!l 2 8&»tt5£i:fc:j; 9RJB«r 
*PSfcbfc#. *lXtt*2Saill»ttlJ:J:S*al|*aS««> 
«Ht*:»BU 4 0iaottT*-;H 3 

6 fcffiJLl 3 8 fcSrffllHWfciKWrU XiS^SSttSIl 4 
OSrffiFLl 3 8rtfc^±fcS«>&A/-Ofc ±V\ *fc, Jh 
»<^^n^^A#tt^O— WSr*Ufct©-C*>D. r*i 

fcttftA/&Jg»*&l£1-*>0^ttftv\ 
UAXflrtoK&ttizo^xm 2 4 2 6 £rJ8v^T 

[oi26]@24 ft*mmmz£z>¥mft$mv>m 
sststiiwwBB. m 2 5 jwh 2 6 a^niksfli^ 

3 4Ki«i-J:5l!i % ¥«f»:X«2 0 0±OjiniftWH2 

0 2fc»aM&**t;fc=i:'*^ h7 P 7^2 0 8fcliBRS*L 
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fcSatt-T £tfr*-/^£ll8n-r£^icBLC Srjgffl 
■f-Sfcx h 7^i2 1 6©^i/f y^os 

fc«?/ft£*LSa?L2 2 4^^V^T^^^^ h^7^2 
30^3^^h^7^2 0 8 i:W«^t^fco 

[0 12 7] *SOfc#*B-cr4, ±lS©J:5ft^9^nv 

a«2 1 6 0T(cHlCj|&g$|2 1 4#Rf*&*i/rv*&£ 

««>5itp±JiO«rail6»l»2 2 01*. &SUR2 14, x 
y^s#* h^R2 1 6. *feifcB£2 1 8^J:9«fife* 

2 3 0H ^?L2 2 4ft\CtbZ>mWtti&2 1 4te±oT=* 

b^y^2 o 8 fcHftftSfri/rv^o 
[0 12 8] «%K««B^J:&¥«^1K^>K3fi 

T. 2 0 0 JiJcn^^^ hl/^2 0 8 

20 «>i&*ixfcJilBlft»l« 2 0 2 SrT&S-f £ 0 

[0129] RV^, = b^y^20S 

&tiK.)Bffl1£mm2 o 2_bte:, Wx.fi A 1 iOftSBBJR 
2 1 0 k. Mx.ilT i 5ft5#«ffiR2 1 2 

5**s*tfcBiiJi*»j«-r* (02 5 (a) ) 0 mm 

fflg|2 1 2tt, EH 2 1 OSr^^-^^^-T^^^W 
[0 13 0] 8V^, r<D<fc?^EH2 1 0&M&£ti< 

fcTasaBtE-hK. i o n m©v y =» ^mmur j: 9 

30 ft£ffi8UR2 14 4:, Sgm6 5 0 nm(DS i NKJ: 9 ft 
Scc^^v^ hy/«2 16^, 0 0 nm<D 

VP =a^tt^kBtJ:9ftSj(fi»IR2 1 8^PE-CVD 

2 16, ite)^2 1 8 £9ft*«milfiMt2 2 0« 

[0 13 1] JIfB*&ll$l2 2 0©*ffiSrCMP 

fttawsu -to^BSr^p^k-rs (02 5 
(b) ) o ik^x, i*©yy^?7-f-xff3C5rfy 

^|CJ:!? X EH 2 1 0±lC»j«Sttfctrr*-^2 2 2 
40 SrUBq-rfco C*Fil:Ari©i*^/5X^ 
^i^^^^^^^rtTVV *6i^2 1 8^iPXi-^ 0 & 
V>T, l5 0t©*BWc»«1»lcR»U fcfT^-/V2 
2 2rt©iyf hy/«2 1 6t»*tS. MM 

S:«v^fca:y^^^-cw:. SiNK, i^ya^iMkK! 

i 4o»«ttjai//tf*fenftv\ p^-ct^^ 

^fvm*«T^5^"C, S i NRttW^fifcfcJ. 
y^-^^SJxS. rttlcj:!?, *&ig^2 1 814*- 
^>^m^kk^V), 2 4**^/83*150 

50 [0 13 2] CF 4 , CHF,, A r <DW&Jf^ 
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1 8 ^-77^ fcfeSOTN /^^LTV^ 
5*6iH$£2 1 8(DPP$BB:T^Jteili^2 1 4^>*ds»* 
i lefts (02 5 (c) ) o C<£>k£\ S?L2 
24d^^^F^7^2 0 8±fcMttLfc»£-ca>o 
TtS?L2 2 4P*3t;i»:ifiiBdR2 1 4 2^/££*lTl^<E> 

[0 13 3] -X^y^JfcteJ: 9, J^J5*lJ7 0 n 

mOT i NgJ; !9 *5ittt^2 2 6 (0 2 

6 (a) ) o JRwr. CVDj£lcJ;?)K3:»6 0 0nm 

^^^F/7^2 0 8^KWLTV^V^-C\ WSI 

[0 13 4] Wjg^i/f/^^Ltm- 
;v2 2 2rt^<o*»«Sii:Sr 9 a^*^ 
^2 3 0Sr«t5 (0 2 6 ( b ) ) 0 r©<t 5 * 

mum 2 1 4*rKrtSr k»!iJ:9. flfilUR2 1 8s»*- 
^ ^ bfto h 2 2 4TI-»3y 
b7??2 0 8J^tHUftV^-C. ^co^flcSS 

BiJtttL-CaV-^ h^7^230-=i^^^h^^ 

[0135] ft*5 N ^mw^ummmm^mb-rm* 

hy/«2 1 6TfcU»«R2 1 4WH^^: 

0>«568rigflJU Stttl2 2 6lcj;oTtr7^^2 
2 2 £S?L2 2 4t^ra^^«L'Ct)<J;V^ 
[0 13 6] JiaSO^ri-fe^Aflitt-tO— ^JSr* 

ftv\> 

[jB8 30»gtt] ^WO* 8 JOB»W!i«fc 
g^^^>885g^rffi^ov^gl2 7 75M0 2 9 &JEV^ 

[0 1 3 7] 0 2 7f^^JS?^fig^J;S^#:SE@0« 
3t&«-r*tH(rmB. H2 83ttfH2 9tt*«Jlli»W!i 

t>^fgkftSo 

[0 13 8] *3afi»ffit?tt, i4$WilcJ;5iM 

01 oic&-rm3mmmmz£&¥mm& 
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«flsK«fc9ft5*6»ffil 2 6 3fiS3E^«*SJx^sr t 

[0 13 9] 2 6£Ktt£r fcHiJ; 

19, E&l 2 2 Srffl«>5itfEJI8Jlt 1 1 8 s> 

i 0 36sa«>a**tfcSM)»i»ai 0 4«n (02 

10 8 (a) ) o 

[0140] *v^. r co J: 5 ftT«*S-h^. ffiiJ?*) 

1 OnmfiOS i OJR<t 9 ftSH6»lB! 1 26k, mm%) 
5 OnrncDS i NKJ; 5 ft^^y f h y^R 1 1 

2 %M&mmi-Z>o ttW-c. 1 
2±lCg^&2 5 0 nm<7)S i O.K<fc 9 ftSlftftK 1 

1 4£ritgU ttlWRl 2 6, h 5"<* 1 

1 2 . fgflUB 114i9 ft S«mtfi8kR 1 1 6 *r»*i" 
* (02 8 (b) ) o 

[0141] ^<d^ mm<DV y/77^-ft«xrJ t n 

20 *ttaiy^X^a««rfllV\ JfeMURl 1 4 5rSilbT^ 
bv<mi 1 2tcB-rSE«imi 18^riP 
fSo 3iy^^*fl=Sr, SiO*J:9ft£ 

feflUftl 1 41C&-UTS i NKiilftSiyf^ b 
y/^Rl l 2<7>Ji5'^^^ifi«!6s+»*::/hS<ft6J;5 

9^^* h^Ktl l 2_b*-CBBa-rsr 4r3fts-c#S 0 
ffitBRl 1 4^^^^>-^^ 0S*.tfC«F.i:Ar k<D 

30 V\ hy^JRl 1 2fc»LTSWJt;aS2 0 

[0 14 2] HfiJgtBSl 1 4<Z>a:y^'>'^g|#«#, 31 
1 2fr|&lURl 2 6±*"Caiy^ 
^^-TSo ^s^^Afl** S iNK<t!) 

46**/^^ bs"*JRl 1 2^ UTS i O.J: 9 
ftSKJttflUKl 2 6^5,fy^a^WN$<4 
SJ:5^K^-t"Sr ifc:J;9. 2 6j&SfciA/J? 

xyfy^^^ki<iBii»l 1 8«rf&ftRl 2 6 
±^"CiPt5C k^tS (02 8 (c) ) o 
40 l/if*Yy<Wkl 1 20x^yfy^ WiliSF 6 t 

l 2 6*c»bT»Wit35S3a±fl|fS-C#5A#-efi : 5^ 

[0 14 3] 0 3 5 \Z-^fe^(DWm^\^ ^<D^^y^ 

if 11 OWlttfe, Jyfy^ hy^H 1 2 

50 -T SlftiBIK 12 6 ©a^Jt^^Sr^fll'rtttf J: < , ESI 
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Ml 1 8*rS*fcHqf Si 4r#"C#ft 0 
[0144] E#§tfg 118 rt<D*feg$£ 1261: 

j^s^^U EJKtftl 1 6rttC3>-^^ h^^l 1 
OSrKtti-rSo Eill 1 8l*9K:K/iratelR 

Rl 0 4i>mtti^X^Z>1t#>, &mmi 2 6©x^fy 

jRIfgl 2 6<Z>RW*J»1 0nmi»V^W-/^s^ 

JlllBftJBURl 0 4C9i5i»5l*^^ftv\ fi&oT, =1 
h«M4^J^*Xtf-ria*f©ajS3ft«El»«(ll 1 8 
rtfc4D5^ittftV^ (02 9 (a) ) o 
[0 14 5] fBSdBli 2 6ox^ymay 

[0 14 6] r©&. ^/-«y^jfe»c:J:9CuBt*r«au 
TU7n— Srfrv\ Ei»i»l 1 8 rttcC u «r««>i&if. 
09*.tf, JEE^Jl. 5mTo r r „ s<V— 5 kW. A r fit 
fi2 5 s c cmt UTC uW^^jx^iSrfTVV t&*3 5 
Ot^ ArStl 0 0 0 s c cm s JE^J 8 0T o r ri 
LtCuoy7o-iSrfT? 0 tfcvv^N SKSftgiffill 1 6 
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